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(Please print)

e Do not open the exam until instructed.
e Draw a circle or box around your final answers.

e All answers should include units (c.g., V, mA, kQ) where appropriate. For
frequencies, use Hz (or kHz, or MHz), not radians/second.

e If you want partial credit on incorrect answers, show your work on the pages you
turn in! If you choose to turn in any sheets of scratch paper, write your name on
those sheets!

* Don’t spend all of your time on one difficult problem. Don’t be afraid to skip
ahead if you get stuck. You don’t have to work the problems in order.

e  Good luck!



1. (18 points) (a) Based on the magnitude Bode plot of an amplifier shown below,
reconstruct the phase Bode plot in the space provided.

(b) At what frequency f: should we add a pole to compensate this amplifier (for a phase
margin of 45°) in a feedback network with a closed-loop dc gain of 10? f,= 0, 0/ s
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2. (18 points) What type of feedback topology is shown below (e. g., series-series, shunt-

series,...)?
Serjes - rémt(

Draw three pictures showing the circuit configurations used for measuring £, R,1, and Ra»
for the feedback network shown, and derive expressions for /. Ry, and R as a function
of circuit parameters.
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3.(22 points) For the digital-to-analog converter shown below, Vige=4 Vand R =500 Q.
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Find 1, 13, I3, lo, and V.. (Note the position of the switches.)
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* To what binary input does this correspond? (This D/A converter produces an
output of zero volts for the binary input 000.)
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4. (20 points) A simple CMOS op-amp is shown below.
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Vop=Vss=5V Tpias = 20 A
1pCox =25 uA/V? 1inCox =75 uAINV?
V=08V Vi =40V
(W/L), = (W/Ly, = (W/L)s = (W/L)g = (W/L)s = (W/L)s = 100
(W/L); = 400 (W/L)s = 50

e Find [}, I3, gms, and r,4. (Provide numerical values for each, with units.)
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5. (22 points) In the output stage below, Vee =15V, I = 6 mA, and R; = 1 k. For
transistor Oy, Is= 10" A and f is very large.
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(a) Find iz and v (to at least 3 significant figures) in each of three cases: vo=-5V,0V,

and +5 V.,
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Yyeli,  (b) Use small-signal analysis to find the voltage gain v,/v, when vy = +5V.
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(c) What is vu,?
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